ABSTRACT
INTRODUCTION
Many pharmaceutically important processes like synthesis, extraction, recrystallization, purification, dosage form development requires the solubilization of active pharmaceutical ingredient (API) in neat and /or solvent blends. Many times these APIs are complex organic substances and are ideal theoretical candidates for understanding their solubility behavior with the use of predictive methods. Itraconazole (Figure 1 ) is one such triazole compound widely used because of its antifungal activity. But, its use limited due to its poor solubility. 1, 2 The knowledge about its solubility behavior and solubility improvement is much needed for the development of better formulations with increased effectiveness. So, ITRA becomes an ideal candidate for estimating its solubility and understanding its solubility behavior in solvent mixtures with the help of empirical predictive models.
The Hildebrand-Scatchard is an empirical approach preferred to predict the solubility of poorly soluble compounds in variety of solvents ranging from non-polar to polar according to regular solution theory. 3 However, in pharmaceuticals many irregular solutions are observed due to self-association of solute or solvent molecules, complexation.
The EHSA is an adaptation of the Hildebrand-Scatchard equation which allows the estimation of solubilities of polar as well as non-polar moieties in variety of solvents with different polarities like water, alcohols, sulphoxides, glycols and acetates. 4 The EHSA has been considered as adventitious empirical model for prediction of solubility due to numerous reasons. It includes -ability of solubility prediction of wide variety of solutes in irregular solutions; ability of predicting the solubility of any solute in pure or mixed solvents using fundamental physicochemical properties; it is not only applicable for crystalline solids in liquid solutions but also applicable for liquid -liquid and gasliquid systems; it gives more accurate prediction of mole fraction solubilities as compared to other empirical methods. The solubility parameter, an intrinsic physicochemical property of solute and solvent is the square root of cohesive energy density and could be preferred to understand the solution behavior of regular and irregular solutions. Till date, some work has been explored to study the solubility u n c o r r e c t e d p r o o f
The solubility of crystalline solids in variety of solutions can be described with EHSA expression as 5 log X log X A δ δ
The solubility of crystalline solid solute in irregular solutions may be estimated using following equation 10 log X log X A δ δ 2W
Where, x and x are the ideal mole fraction and experimental mole fraction solubility of the solute respectively. The terms δ and δ are the solubility parameters of the respective solvent mixtures and the solute respectively. Furthermore, w represents the interaction energy parameter for the solute solvent blend interaction in irregular solutions.
The term A appeared in Equation 1 and 2 can be expressed as
Where, V represents the molar volume of the solute i.e. itraconazole, R represents universal gas constant, ∅ expresses the volume fraction of the solvent mixture.
The volume fraction ∅ can be calculated as φ
Where, V reflected molar volume of the triacetin: water solvent mixture. X and X represents moles of the solute and solvent respectively.
The ideal mole fraction solubility can be expressed as negative logarithm and can be given by following equation 5
u n c o r r e c t e d p r o o f
Here, ∆H gives fusion enthalpy of solid crystalline itraconazole. T reflects melting temperature and T represents the absolute temperature (298.15K .
The logarithmic value of activity coefficient could be expressed by equation
As we could not confine the interaction term′ ′, the other approach will be experimental 
Triacetin -glycerin acetate, is a pharmaceutically important chemical substance used as a solvent 11 for solubilization of various drugs and polymers because of its biocompatibility in topical and injectable preparations. 12, 13 It is also capable of affecting the film forming properties 14 as well as adhesive properties in topical preparations and capable of forming stable depots in case of injectable preparations. 15 Thus, the present work has been carried out to establish the suitability of EHSA to study the solute -solvent interaction, solution behavior and to predict the solubility of ITRA in triacetin: water mixtures as a function of solubility parameter.
MATERIALS AND METHODS:

Materials
The gift sample of Itraconazole was obtained from USV, Mumbai, India. The solvents like triacetin were received from Loba Chemie, India. Double distilled water used in study was prepared in laboratory. Other chemicals and reagents used in study were of analytical grades.
Determination of itraconazole solubility
The saturation solubility study method was employed for the determination of itraconazole solubility. 
Differential Scanning Calorimetric (DSC) Study
The melting temperature and melting fusion enthalpy of itraconazole was determined by performing differential scanning calorimetric analysis. The DSC thermogram was produced by using a differential scanning calorimeter (DSC-1, Mettler Toledo, Switzerland). Itraconazole sample weighing 5.0 mg was kept in an aluminium pan and then it was sealed with lid. These pans were subjected to heating from 313.15K to 573.154K at a rate of 10 K.min -1 under nitrogen purging. ideal mole fraction solubility of drug was estimated to be 9.08 10 and value of log x was found to be 3.04 expressed in mole fraction by using Eqn. 5. The investigated mole fraction solubilities of ITRA in triacetin: water mixtures with wide range of polarity described in terms of solubility parameter of solvent mixture from 10.77 to 23.40H were given in Table 1 .
The uncertainties in solubility investigation were < 2% in all the cases. Table 1 , also expresses the mass fractions, volume fractions and solubility parameter of solvent blend with respect to its composition. These volume fractions and solubility parameter were determined by using the additive property phenomenon. The solubilities of ITRA on terms of molarity and mole fractions were also presented in Table 1 .
The ideal, experimental and calculated solubilities of ITRA with respect to solubility parameter of solvent blend for regular solutions at 298.15K are presented The values of activity coefficients were also described in Table 1 . 
These back calculated values of ′ were used to calculate the solubilities of ITRA (Table 3) . Such theoretically estimated solubilities were then compared with experimental ones and mean percent deviation was obtained. It was found to be 9.76%
for EHSA method. 
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Here, calculated solubilities were again compared with experimental ones and mean percent deviation was evaluated. It was obtained as -1.89% (Table 3 ). The 
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